5
heterogeneous mixture of cell populations, is assumed to be a high-dimensional 7 average 61.7% (SD = 8.6%) (Figure 2A ). On average, lymphocytes and monocytes 189 constituted 31.6% (SD = 8.3%) and 6.7% (SD = 2.1%) of the underlying cell types, and 190 like granulocytes, exhibited substantial variability across the study subjects (range 191 15.1% -57.4% and 1.5% -13.1%, respectively) ( Figure 2A ).
192
Since DNA methylation was assessed in PBMCs, which are mostly devoid of 
197
As in Lam et al. 20 we first began by implementing a principal components 
222
We next examined the extent to which CP is capable of producing reliable and
223
accurate estimates of the underlying relative distribution of leukocytes. To discern L-
224
DMRs, we examined the association between methylation and leukocyte subtype (i.e.,
225

CD4+ T cells, CD8+ T cells, B cells, ect.) for each of the 26,486 autosomal CpG loci.
226
This revealed 10,370 significantly differentially methylated CpGs among the leukocyte 227 subtypes (fdr q-value < 0.05), which we ranked by q-value. Consistent with Liu et al.
19
228
we applied CP using the top 500 L-DMRs, allowing us to obtain predictions for the
229
proportions of CD8+ T-lymphocytes (CD8T), CD4+ T-lymphocytes (CD4T) 
241
As DNA methylation was profiled in PBMCs, we were also interested in 242 examining the specificity of CP by investigating the predicted proportions of granulocytes
243
-which would be expected to be approximately zero, allowing for some small residual 244 contamination in purification. As noted in Figure 2C 
251
Similarly, we also observed a moderate-high correlation between predicted monocyte
252
proportions and those obtained from CBC (r = 0.60; p < 0.0001) ( Figure 3B ).
253
Across 
2 , for ) based on comparisons of the predicted and
258
CBC percentages of lymphocytes and monocytes was 6% and 5%, respectively. We 259 also note that the vast majority of our subject-specific cell type predictions were within 260 the global 95% bootstrap prediction interval ( Figure 3C,D Figure 2A) for predicting cell type proportions 297 in our target data set, as a negative control we used 500 CpGs among the set of non-L-
298
DMRs (i.e., those with fdr q-value > 0.05). Specifically, the 500 least discriminative
299
CpGs across the leukocyte subtypes were selected for this analysis (Supplementary 300 Figure 2B ) and used in the previously described CP procedure to arrive at predictions for 
328
In a manner similar to the sensitivity analysis described above, we also examined 521 based on our reference data set), each of which has mean , we have that
522
, where c i denotes cell type and . Therefore, 
538
Bootstrap resampling was used to quantify uncertainty in the estimation of .
539
Since there are several sources of variability; including variability in the observed 540 methylation values for the samples in S 1 and in the estimate of M, a parametric bootstrap 541 procedure was used to obtain resampled estimates of the cell type proportions,
542
for each sample in S 1 . The standard deviation of the resampled
543
estimates of the cell type proportions were computed and used to construct 95%
,r = 1,2,...,1000 
546
In our examination, we focused first on obtaining the estimate followed by the 547 subsequent comparison of and , where represents the proportions of 548 the K leukocyte subjects obtained using complete blood cell count measurements.
549
Additionally m, or the number of L-DMRs used in the constrained projection, is a tuning 550 parameter. Thus, we also examined the sensitivity of as value of m was varied from 551 20 to 10,000.
552
We note a few considerations that arise in the comparison of and . As
553
previously mentioned, our target data set consisted of whole-blood, CBC counts of 
565
In combination with the methylation data available for our target data, our 566 reference data on isolated leukocyte subtypes, allowed us to obtain estimates of the
567
proportions of each of the cell types given in Table 1 . Since such a detailed speciation 
761 762
Tables:
764
Table1: Sorted white blood cell types in reference set, S 0 .
766
Cell 1: Considered as a member of the "pan-T-cell" group 2: Pan T-cell further refined as also belonging to the "CD4+" group
